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TRANSFER DRUM PRODUCTION METHOD AND 

TRANSFER DRUM 

TECHNICAL FIELD 
[0001] The present invention relates to a method for producing a transfer drum in a 
simple manner and at low cost, and also to a transfer drum produced by such a method. 
The transfer drum to which the present invention is concerned is used to apply thereon a 
plurality of strip-like rubber materials or rubber-coated cord materials of predetermined 
width and length oyer a predetermined angular range on the outer peripheral surface such 
that they can be then transferred onto the entire periphery of a forming drum or the like 
having a predetermined outer diameter, to thereby form an inner liner layer, carcass ply 
layer, etc. 

BACKGROUND ART 
[0002] This type of conventional transfer drum is rotated about its center axis and 
produced by a method wherein a center shaft is arranged to extend through a pair of 
disc-like end plates which are spaced from each other by a predetermined distance and 
coaxially arranged in parallel with each other, and three bent plates made of aluminum 
having an arcuate cross-section with a center angle of 120° are bridged between the outer 
peripheral surfaces of these end plates with their ends fixedly secured to the end plates by 
bolts. 

DISCLOSURE OF THE INVENTION 
(Task to be Solved by the Invention) 

[0003] When transfer drums are produced in this way, there is a problem in terms of 
the number of the required processing steps, which will be described below with reference 
to FIGS. 4(a) to 4(d), by way of example. First of all, three rectangular aluminum plates 
are prepared by previously cutting a blank into the predetermined dimension. As shown 
in FIG 4(a), each aluminum plate is subjected to bending to have a radius of curvature in 
its width direction, which corresponds to the shape of the end plates, and also to grinding 
on its inner surface into conformity with the peripheral surfaces of the end plates. The 
aluminum plate is then subjected to end machining to have a predetermined length, as 
shown in FIG 4(b), and also to side processing to have a center angle of 120° as seen in 
the circumferential direction of the aluminum plate. The three aluminum plates so 
prepared are assembled into a cylindrical shape by using appropriate fixture, as shown in 
FIG 4(d), and subjected to a surface processing so that the outer surfaces of the aluminum 
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plates as a whole have a desired degree of accuracy. Such a problem becomes more 
important when, in particular, a high level of processing accuracy is necessary. 
[0004] The present invention has been achieved in view of the above-mentioned 
problem. It is an object of the present invention to provide a transfer drum production 
method that allows the desired transfer drum to be produced simply, rapidly, at low cost 
and with high accuracy, as well as a transfer drum produced by such a method. 
(Measures for Solving the Task) 

[0005] One aspect of the present invention resides in a transfer drum production 
method, wherein a pair of end plates in the form of a flat plate or disc having a polygonal 
or circular contour shape are prepared and coaxially arranged at a predetermined distance 
and in parallel with each other. A plurality of aluminum profiled members formed from 
an aluminum raw material including an aluminum alloy are prepared by extrusion process 
or drawing process. The aluminum profile members are oriented perpendicularly to the 
end plates and bridged between the end plates so that the profiled members are aligned 
over the entire peripheries of the end plates and fixedly connected to the end plates, 
respectively, thereby forming a drum that is cylindrical as a whole, wherein arcuate outer 
surfaces of the profiled members are continuous with each other, through mutual abutting 
surfaces therebetween. 

[0006] It is preferred that a plurality of vacuum suction holes are formed directly or 
indirectly in each profiled member, at a distance in a longitudinal direction thereof. 
[0007] Another aspect of the present invention resides in a transfer drum comprising 
a pair of end plates which are coaxially arranged at a predetermined distance and in 
parallel with each other, and a plurality of straight aluminum profiled members bridging 
between the end plates in parallel with a center axis of the end plates, said aluminum 
profiled members being aligned over the entire peripheries of the end plates in abutment 
with each other, and fixedly connected to the end plates, and said aluminum profiled 
members each having an arcuate surface, as seen in a direction perpendicular to a 
longitudinal direction thereof, with a same radius of curvature. 

[0008] In such a transfer drum, it is preferred that the profiled members each has a 
dimension 1 as measured in a direction perpendicular to its longitudinal direction, said 
dimension being expressed as: 

1 = n x 25.4 (mm) (n = 1, 1,5, 2, 2.5, 3). 

[0009] It is further preferred that a hole member is provided for each of the profiled 
members, wherein the hole member has a plurality of vacuum suction holes arranged at a 
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distance in a longitudinal direction thereof. 
(Effects of the Invention) 

[0010] In the method according to the present invention, the peripheral surface of the 
transfer drum is formed by a plurality of aluminum profiled members prepared by 
extrusion process or drawing process. Such profiled members can be produced in short a 
time, at a low cost, and with high accuracy, and can be readily installed to the end plates 
requiring only end and side processing with respect to the profiled members. It is 
therefore possible to produce highly accurate transfer drum with a reduced number of 
processing steps, simply, rapidly, and at low cost. 

[0011] In this instance, when each profiled member is formed with a plurality of 
vacuum suction holes, strip-shaped rubber materials or rubber-coated materials can be 
attracted and held on the peripheral surface of the transfer drum not only by the adhesion 
force inherent to the rubber materials themselves, but also by the vacuum suction force. 
Therefore, it is possible to positively prevent unintended separation or removal of the 
desired number of rubber materials. Moreover, by releasing the attraction under vacuum, 
the materials which had been held on the transfer drum can be positively transferred onto 
the peripheral surface of the forming drum or the like. 

[0012] In the transfer drum according to the present invention, the peripheral surface 
of the transfer drum is formed by the profiled members of the same shape and size strictly 
controlled by dies or rollers for the extrusion process or drawing process. Therefore, it is 
possible to sufficiently improve the accuracy of the transfer drum and, in particular, its 
peripheral dimension. 

[0013] In such a transfer drum, when profiled members each has a dimension 1 as 
measured in a direction perpendicular to its longitudinal direction, said dimension being 
expressed as: 

1 = n x 25.4 (mm) (n = 1, 1,5, 2, 2.5, 3), 

it is possible to readily realize the peripheral length of the transfer drum, which 
corresponds to the tire size identified with the inch size, more directly the size of the green 
tire and, in particular, the nominal size of the rim diameter. 

[0014] When the transfer drum has a sufficiently large peripheral length, it can be 
applied to the production of green tires of various sizes. The circumferential length of the 
transfer drum may be determined such that rubber-coated materials corresponding to two 
or more layers can be adhered in advance, for allowing simultaneous formation of two or 
more layers of carcass ply on the transfer drum. 
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[0015] In this instance, furthermore, when a hole member is provided for each of the 
profiled members by fitting or the like, wherein the hole member has a plurality of vacuum 
suction holes arranged at a distance in a longitudinal direction thereof, it is possible to 
readily carry out extrusion or the like of the profiled members free from the hole members. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] FIG 1 is a perspective view showing one embodiment of the method 
according to the present invention. 

FIGS. 2(a) to 2(c) are views showing another embodiment of the aluminum profiled 
member. 

FIG 3 is a perspective view showing the manner of use of the transfer drum. 

FIGS. 4(a) to 4(d) are perspective views showing the process steps for the 
conventional aluminum plate. 

BEST MODE FOR CARRYING OUT THE INVENTION 
[0017] FIG 1 is a perspective view showing one embodiment of the method 
according to the present invention, in a step wherein aluminum profiled members are 
being installed. Here, a pair of end plates la, lb to be fixedly secured to a center driving 
shaft are coaxially arranged at a predetermined distance and in parallel with each other. 
Each end plate la, lb may be in the form of a flat plate members having a circular contour, 
as shown, or a polygonal contour, or may be in the form of a dish-like member. 
[0018] A plurality of straight profiled members 3 made of aluminum are prepared, 
which have been formed by extruding or drawing a raw aluminum material to have a 
cross-sectional contour shape with the desired high accuracy. These profiled members 3 
are bridged between the end plates la, lb, in parallel with the center axis of the end plates 
la, lb. The profiled members 3 are arranged so that their side surfaces are in abutment 
with each other, and fixedly secured by bolts or the like, at their both ends, to the periphery 
of the end plates la, lb. Such installation steps are repeated over the entire periphery of 
the end plates la, lb, so as to produce a highly accurate transfer drum in a facilitated 
manner, requiring only a reduced number of processing steps, i.e., the end cutting and 
machining of securing holes, with respect to each profiled member 3. 
[0019] When the end plates have a polygonal contour shape, the inner surface shape 
of the aluminum profiled member is defined by a flat surface, and the outer surface shape 
is an arcuate surface having a predetermined radius of curvature as seen in a direction 
perpendicular to the longitudinal direction of the profiled member. 
[0020] When the aluminum profiled members 3 are formed, for example, by 



04900 (4/9) 



extrusion process, it would be desirable to sufficiently improve the processing accuracy in 
connection with the radius of curvature at the outer surface of the profiled member, or its 
width. To this end, for example, controls are preferably carried out in terms of the quality 
of the aluminum raw material to be extruded, the extrusion temperature of the raw material, 
wear of the extrusion dies, extrusion speed, cooling temperature, processing room 
temperature, etc. Moreover, the extruded profiled members are preferably subjected to 
sufficient removal of those portions situated on the leading and trailing sides of a stably 
extruded portion. 

[0021] When such aluminum profiled members 3 are used to produce the transfer 
drum, the extrusion can be carried out in short a time so that the cost of extrusion process 
can be sufficiently reduced. Also, the aluminum profiled body itself is low at cost and 
easy to sufficiently improve the processing accuracy, since it requires a small number of 
processing steps with respect to the extruded body. Therefore, it is possible to produce 
highly accurate transfer drums easily and rapidly. 

[0022] Another embodiment of the aluminum profiled member is shown in FIGS. 
2(a) to 2(c), wherein the aluminum profiled member 3 is comprised of a profiled member 
main body 4 formed by an extrusion process or a drawing process, and a hole member 5 
formed by an extrusion process or a drawing process separately from the profiled member 
main body to have a substantially inverted T-shaped cross-section, as shown in FIG 2(b). 
The hole member 5 is substantially same in length as the profiled member 3. 
[0023] The hole member 5 is straight in shape, and is formed afterwards with a 
plurality of vacuum suction holes 6 at an interval in the longitudinal direction, which 
extend through the hole member in its thickness direction. The hole member 5 has an 
arcuate outer surface having the same radius of curvature as the profiled member main 
body 4, in a direction perpendicular to the longitudinal direction. It is preferred, in 
connection with a rubber material exhibiting a low adhesion force, that the outer surface of 
the bore member 5 is a polished surface formed with a hard chromium plated layer in 
order to enhance the adhesion force, so as to ensure that the rubber members are 
rubber-coated members are positively held on the transfer drum in combination with the 
attraction by vacuum. 

[0024] As shown in FIG 2(c) which is a cross-sectional view taken along the line 
C-C in FIG 2(a), each profiled member main body 4 has a substantially inverted T-shaped 
straight groove 7 extending along the entire length thereof, in which the hole member 5 
can be fitted. The hole member 5 fixedly secured to the profiled member main body 4 as 
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being filled into the inverted T-shaped groove 7 has an outer surface that is flush with the 
outer surface portions of the profiled member main body 4 without unevenness, in the 
cross-section illustrated. The hole member 5 can be fixedly arranged in place by carrying 
out shrink fitting. Alternatively, with the hole member 5 fitted into the inverted T-shaped 
groove 7, appropriate plug members may be inserted and fixedly secured to the end 
portions of the inverted T-shaped groove 7, or the open ends of the inverted T-shaped 
groove 7 may be closed by threadedly connecting end plates therewith. 
[0025] Here, the reference numeral 8 in FIG 2(c) designates thickness adjusting 
holes provided in each profiled member main body 4, for realizing a balanced thickness 
distribution in the width direction of the profiled member main body 4 so as to mitigate 
distortion in the extruded or drawn material and thereby improve the dimensional 
accuracy. 

[0026] In order for the vacuum suction holes 6 in the hole member 5 to achieve then- 
intended function, a backside groove 9 is provided behind the inverted T-shaped groove 7 
of the profiled member main body 4. The backside groove 9 is opened into the inverted 
T-shaped groove 7, extends in the longitudinal direction of the inverted T-shaped groove 7 
and has closed ends on both sides. The backside groove 9 is connected to a vacuum 
suction means in the form of a vacuum pump or the like, via at least one through-hole 
formed at the bottom of the backside groove 9. 

[0027] With such an arrangement of the transfer drum, when vacuum generated by 
the vacuum suction means is applied to the vacuum suction holes 6 via the backside 
groove 9, the rubber materials or rubber-coated materials are positively attracted and held 
on the aluminum profiled members 3 forming the transfer drum, as shown by imaginary 
lines in FIG 2(c). 

[0028] In the embodiment shown in FIG 2(c), the outer surface of the aluminum 
profiled member 3 has a dimension 1 of 76.3 mm (about 3 inches), as seen in the 
circumferential direction. It is preferred that this dimension is determined according to 
the following expression: 

1 = n x 25.4 (mm) (n = 1, 1,5, 2, 2.5, 3). 

In particular, when the processing accuracy, installation operability, stock control of the 
profiled member 3 and the width of the member to be attracted are taken into 
consideration, it is further preferred that n is 1 or 1.5 or 3. 

[0029] In a practical example of such transfer drum, the outer diameter of the drum is 
1,100 mm, the aluminum profiled members are each fitted and fixedly secured with a hole 
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member such as that explained with reference to FIGS. 2(a) to 2(c), the outer surface of the 
bore member 5 is a polished surface formed with a hard chromium plated layer, the 
distance between the vacuum suction holes is 25 mm in the longitudinal direction and 76.3 
mm in the circumferential direction, and the thickness of the aluminum profiled member 3 
is 25 mm. In use, a plurality of strip-like rubber materials g having a width of 80 mm are 
successively applied onto the peripheral surface of the drum, as shown in FIG 3, under an 
indexing movement of the drum, with their end portions in the direction of the center axis 
are aligned with each other, and the side edges mutually overlapped by a predetermined 
amount. Thus, the rubber materials extend over a predetermined angular range in the 
circumferential direction, and are held in place by the adhesion force inherent to the rubber 
materials and also by the vacuum suction force, ready to be transferred onto the forming 
drum 11 where they are integrated. 

[0030] In order to transfer the rubber materials from the transfer drum onto the 
forming drum 11, the peripheral surface of the transfer drum is approached to the 
peripheral surface of the forming drum 11 which is positioned and maintained at a 
predetermined location, with the center axes of both drums maintained in parallel with 
each other. When these drums come into contact with each other, the suction under 
vacuum in the transfer drum is released, at least one drum is brought into rotation so that 
the two drums are rotated at the same peripheral speed, and all the rubber materials on the 
transfer drum are transferred onto the forming drum 11 over the distance of its one turn, 
for example, so as to form a single layer of the inner liner, for example. 
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